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#*l^r ^ , 7l«g ^ S^r ^B]ti ^) <^£)±r ^ = Sfl^ 

B-] #^ tH^-i-^; -f-Sfl ^12] S<>1 1-^1^ ^l^^m t-lHti* C-fl o] B] % 

Sfl nflS.^ %x}3] o^ej ^jolE^ 3fl£LS.-*f Ei ^l^S]^ t-lHEl-t- A^*} 0.5. TjflS.^ 

tc)-E|- DflS.El #*1<3 <y#^ eflojEi ^if "\}3.Z\ A}-g- JL## ^-olJl ufl_£E} ^^}Q\ 

£ 4 

^#§3 cflolEi 3]^, nflS. El DQM 



38-3 



^1 



1 

? 

0030066944 2003/12/10 



^o]e^ 2]^ 2i^o) nfl2.E) ^ ZL «J"^{IO bandwidth 

controllable memory device and the control method of 10 bandwidth} 
[^o] ^r$y 

S. l£- 2J*>3<y DRAM2] ^ tf 0 1°i^-^# ^*rfe . 
JE 2^ £ l2| DRAM 51 ^-^f &r°l n J:E«- q-E]-^^ H^olcf. 

£ 3^ £ 1£| DRAM 5] 7]<y ^-^ eM^S-* t^-BHfl^ . 

51 6£r E 42) DflS-Sl 7l^ ^ E}olnJ tr^. t^e}^ E^°m. 

£ 7£- ^^Al^ofl 14^- v)=lv\^ ^l5Kr 

51 8-& -& ^2) <^AHH af^- c-flo]Ei #^ t^s] ^HJf-i- £^o]4. 

E 9tt ^2] o^^ AH loil 4= cflolEi ^2) 4°)^ ^*Hr £^°lcf. 

£ 10a ^ ^ 10b^ ^2) ^^Al^ofl 4^. ci)o]E| #13 t^s)!- ii^*>^ £^°l^f. 
£ 11-8: t^2] ^^Al^ofl Hf^ cflolEi ^ ^31)1- -g^*Rr 

£ 12^r #^21 Cf^- ^AHH) ##7l -fr^S] C-lHEi °m tfj^l- ^i5> 



38-4 



^B)030066944 %^ 2003/12/10 

<13> ^ Mj-x^ av £ ^ nfls.s] ^ofl ^ o_S, ^)o)b\ fli 7 >^tb 

<14> ZL^ J2w}^ ^l#oil A}-g-5L)^ DRAM°1 =L l°jB-^-l°jEol ^ o. ol^ej 

(width)7> e ?M iL^t}. ^) ^<$^ C|]olE-l» ^SRr ^-^ofl^ *L6 HL±r>§2 ^ ^ 
5fe DRAM-i: €IL3 tt^. -H^r "§~§- S^r ^31^1 , °1« ^ 

<£<H5. "C" ^°]7} ^rS Aj-g-^cf. »C" <?Hfe- «1B ^.^eflol^(bit 

operation)^ 7}^}r\, ojs. a]^^ ^3]<>|2}- DRAM£ zl ^^(width)7> 

7> 47fl^l ^°ll DRAM°11 *\ H)^S)^ 167fl, 327fl ^ ^cf. 

<15> £ 1^ ^til^o] DRAM o) M.^- cfolojuBH <^£--g; ^^S>^ £^ol4. oil- 

DRAM(100)£r ^^efli a]Ji 1-(A0~A8, A9~All)*f (COMMAND)* ^*Rr ^^-(llO, 
140, 150), ^ ^SDK130), T^iSt-Kl20), ^flS.^ i& <H3H(160), €^ ^(170), 31 

#^ si ^(180), ZLiqjl cflolE^ t^-i-UgO)* 5.^-^:^-.. 

<ie> >fli oj^ ^3l!-(ll0)£r AO vfl*l A8 ^JEL^ ^lS-&* ^ ^3^(130)^ S. 

-f t^sdI (120)5. afl^t}. *i|2 *H 3^(120)^8- A9 ifl*l All ^ = ^IJl^* 4*4! «H 

xq si ^ (120)3. afl^tk ^ cl^cl(l30)^ AO *-fl*l A8 ^^efl^i ^1J> tJ.a^*H 
nfla&i 4_ <H3MU60) ifl *1 H 5^-1- *i^Kr ^ *m ^lJl(CSL)# ^8^. s-f 
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nlsci(120)fe- AO A8 <H = efli ^IJlI- 4 A9 tfl*l All ^ = efl^ ^]JL#-g- tq^aH nfl 
£e] <>MH(160) vfl ^JELeKKWL)^- ?14. 

<i?> cflolB] #^ tH^#(i80)^r oflS-El -t °1 3] o K160).sL-t-e1 *H^5)fe- 

(DATA_0UT<0:7>)* ^■% ^ ^ (READ)°fl -§-#*H %:% ^:EL#(DOUT0~DOUT7)3 

. 3HEi ^^#(190)^8: cflolE^ 3^J=-g:(DIN0-DIN7)^ **fl *fl# Hl^Ei ^ 

(191, 192, -, 198)3. ^33^ ^15l : i-(DATA_IN<0:7>)^: 7l <3 ^ ^ (WRITE) °fl -§- 

Dfl2.ej >S ^eflol(i60)S ^th}. 
<18> DRAM(100)S] £ 2<Hl , H2] JH 7l ^ ^*b8: £ 3^1 ^l^M Sl4. 5. 21- % 

#^ ^]JL«XKH #7lS)^ <y^s]fe ^*g(READ)4 ^ ^jELefli a]^#(ADDR< 

0:8>W -§-#*}^ eflol^Al 4^1 Sfl#*Rr #^ 87flsj #^ afls.* 

(D0UT0~D0UT7)S cflo] E^#(Q0~Q7)ol #^=14. £ 3* %^^>^ , #3 ^IJUCLKHl ^7lsM 
°J ^ ^ 7l<9 ^(WRITE)4 2^ ^H.^ 4]:£#(ADDR<0:8>)<*() -g-^><^ <g ^ sflc 

1-(DIN0~DIN7)3. 87fl^ t-HolEi-i-(D0~D7)°l ^€4- 

<19> ole^V DRAM (100)* 47U4 3HEil- ^&.3.is}^ X\^d\] 4-g-^Tfl 5)^, 47fl4 

CflojEi ^^M^ 1 * i^Sfl 47fl^ cflolE] #^ ^^l-(^?itfl, 181-184)4 47fl£l tflo]Ei 
oia ti^l^^, 191-194)* S]^- 31, 47fl4 dlolE] #<3 *14 

IrHmtfl, 185-188)4 47fl^ c-flojEi «Q ^ *H -i- ( <i?i tfl , 195~198)5L ^§-£4. °H1 44, 
oj^o] oflojEl #^ H}Dj #(185-188)4 ^ wis] 1- (195- 198) 4 ^-2-3. DRAM(IOO)^ 

±5L7\ 7^ AS. <y«fl 4^4 ^ 4i£7> Ti^l^ &^l^ol ^-^^cf. 

<20> 444, Al^Efl^A-] ^^.^.^1^ <y#^ Tj^ofl *<£4t11 ZL <^#^ ^if 2:^1" 

^ nflS-B) #44 ^7fl7> iL^4. 
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<21> ol # ^ c) lolBl ^o) 7}^ *)l£-3 *H^*Rr til 5^. 

<22> Cfs ufl2.e] ol^^ c-HolE-1 fli 2^ «o V ^# afl^Hr Cfl & 

^ ^ ^^^^ #^hi -§-^>^ #^ *ih i^*Rr #3 *)H^-; ^ 

<24> A o V 7 ] S.^^- ^^7l ^<*H, -M- cfS. i^ofl Oj-s Ol^ djolE^ ^ S^O] 

^ *1H ^1^<H1 -g^SH AS.^ *IM3 2fl-E-5L^-Ei 3MB]* ^ 

*\SLS. v\}3-£\ <^ ^^Hfr c-l|olEi w^l^ S^tt^-. 

<25> ^7} S-aj-g. ^§>7l ^V^, ^ S] D) ^- t}S- Tgofl tcf^ ol ^ C]| o] E-) ^ 2:^ 

°1 7>^*!r ^ S&xr 7l^ ^^^1 -§-^*>^ ^ett *r41*M 

o]Ei tf]^ ^o^«-; 7]^ ^ ofl -§-^>c^ ^o^ A]^^^- ig-^Hr 

%n tH^l ^1<H^-; ^S-^] -§-^H t-flolEl sfl^S^- 
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311- ; #^ *(|<H -il^l -g-#s}<*| ^lsej 5i<H £-sHM HH^l- ^3 SLS. 

HM^ n^-S. #^*Hr Vj\o]B\ V]Z\^Sr i*>*Vcf. 

^ 'SJ-'SH S^i, #^ ^IJLofl ^7]£l^ s.^ ^ <H^efl^« ^4l*Hr #31; ^# ^ 

Til; ^ #^ ^J^l -g-^V^ ^3^.3. ^^1^11-5]^ cflolEi #^ Bls^-I: -f-*fl *HS- 

El 3.0] ^o\}*\ ^l^Sl^ C-flolEll- C-flolE^ #^ 3ifl^ t^*}^ #31-1- S^W. 

<27> ^1-71 ^^-^ ^*>7l ^H, ^°fl ^ 3 °d ^ 3 ^ 2: 

£ H o v ^ °il ^7i 5] 71 «y ^ ^ ^etl ^*L*Hr #31; *g 

711; 5? *1H 41 M -§-#*>^ #^3-2.3. <?]°lMl;5]*r dWlE-i <3 3 »]3ll-# ^-Sfl c-ilo] 

E| <Q^ 3flj=S. C-HolElS-^ cflolE] ^4l*Kr #3l« i^Cf. 

<28> a o V 7 1 4€- ^*>7l ^"M, £ Gjcfldj) 4f oflJELEl <^#^ cflo] 

Ei + ^ofl &<H*1, ^1^1 -^7151^ ^cefl^^oll- ^ S-# 2-^ 7l<^ 

om c-floiEi Aijis. #7)1; ^ #^ ^1H ^1^1 -g-#*><^ ^d^^^-s. <?1<H1^#51^ 
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C-lHEi #^ H^^- ^ 3.0] afl^fe ^olE]# C-flojE^ #^ SfliEL 

3. #^*>TT #311- i^-ttcf. 
<29> ^.g- ^^ 7 ] <H<5>a} ( rfS. ofl6fl tt^ ^25} ^#5) d] 

#31; ^Blw. tg^ ^ <>|ceflil-oll -§-#«H ;*)H 41Jl1-# iH^Rr #31; *1H -tls^l -§-# 
Eilr-i- HHeI ^lis ^*Rr #31; ^ *1H tiil -§-#*}<^ ^3 <y^oii-si^ 

C-flolEi #^ tHs]## -f-Sfl v\)5L?) ^*}S>] 1;SHM ^5}^ cflolEil- t^}o]^ sfl 

= 5L #3*Rr #311- ^tb^. 

c-floiE^ ^ #^<H1 , s^Hr ^1^1- # 31*1^ 

bH 7R v *Rr #31; A°\ ^l^lr^l -§-#^H ^MH-l-sl^r $)o]t\ *\*\% ^f- 

n ^S.E) ^-^1^1 C-HojEi sfljELS^fEl ^ll^Sl^ 3M3«- 0_ S u])3_€\ 

cfl ol a] SIS. ^*Rr #31; ^ *)H -§-#*>°i A d^l^AS ^^l 0 !!-^^ c-flojEl 

#a Jf-^fl ^se) #*l<sl :xL<>| IriHH ^l^sl^ c-Ho]e^1- tiHEi <^#3 

3fl £L 5. #§l*Kr #311- i^W. 
<31> ^ofl ^*>#, -S-^^fe 3.7H tc)-E(- ^ 

dlolE^| nflS.^ A>-g- ^o]JL ^25} ^1^ ^B) #<?1^. 

StL ^llS.el 7l^ DQM # ^^»12 HH^l 7j}^-i- 91°}*}, ^15-3 # 

^1^1 ^ ^rl #o]^ ol^o] oicf. 

38-9 



1 1020030066944 J k^ ^^>: 2003/12/10 

<32> M. ^4 ^- i£tgo} -g^J-cq o] ^ ^ ^ cq ^ofl o^o} ^5}^ S.^ 

§1 o]^^7l oflAl^o] ^Al^l- ^t^^ £ S^ofl 7 ]*fl 

<33> o)s\, 5L^ fas} 6 ! wj-^tb ^*H» 

#41*1 €^tb^-. ^ *H*1€ ^Ml» q-^^cf. 

<34> 5L 4^ ^ ^3 <a^Al^ofl tcj-S. cflsel ^*Rr °1» ^2:*}^, 

*fl.E.&| #*l(400)fe ^ ^^s-CllO, 140, 150), ^ C12CH130), S-f ^3^(120), «flS. 
ej >i cH5flcKi60), ^ «a = (170), ^3^(410), cflolB) #^ H^ ^^-^-(420), dH^i <$ 
^ ^^^-(430), tflo]B| #^ »H #(480), H^Jl cflol^ ^ »1^1-(490)* 3L^t)-. 

SM £ 1^ #*1(100)*IM tf)3]l-(110, 140, 150), ^ 

^ 3 3^(130), £-f ^3^(120), ^S.Bl € <H^°1(160), ^3 ^ <g = (170)fe -g^S] 
3)^71 Jfl*H ^^^h 

<35> ^3^(410)^ *f|3 tH^(150)» ^f-«fl ^# ^^(READ)^ 7l «9 ^ 

(WRITEH1 -§-#«M *fi2 <93 «1 3t| (140)1- **ti A9 ifl*l A10 <>|;E.efli Aj^f 

*M t\s.^ ^lJil-(WC0N<0:3>)-§- ^3^ ^!s^-(WC0N<0:3>)^r dH^i °d ^ *H ^1 

^1^-^(430)^ ciMEi #^ ^^-¥-(420)3. 

<36> cflolE-1 #^ *fl<HJf(420)fe- ^# ^(READ)^ cl 3^(430)^^ ^3*3 

^1^1-(WC0N<0:3>)^ -S-^H #^ *H<H ^lsl-(C0UT<0:3>)^- IHJ^. %:% A°\ 
(C0UT<0:3>)£- HH^i ^^ ti] #(480)3. afl^^fe n)|J2.el ^ 3HEi*(DATA_0UT<0:7>),§: ^ 
?»3-2-3- el] o] E-) #s] 3iflH-l-(DOUT0~D0UT7)S 
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<37> dHEi ^ 7}<& ^^(WRITE)4 c] S c|(430)^l^i *)l^£l^r t]=EL*3 

^1S#(WC0N<0:3>)^ -§-#*H ^l3ll-(CIN<0:3>)^- I^W. °J % A°\ 

(CIN<0:3>)£: cflolEi ^ sfl 2= 1-(DIN0~DIN7)S <^s]^ oJHEl^g- ^hm^ o.^ <>m z\)o]b\ 
4]Jl-1-(DATA_IN<0:7>)3. ^tb^. 

<38> £ 5^ 5. 42) ^lS.el ^-^1(400)^1 H^Sfe S^iLS, cfl ol &\ #^ ^ x 

8^1 *fll HH^i #^ fli >§3) A}2 =LB\J1 z\)o)b\ ^ >2^ ^3 ^>J1S 

uj-^ol^ -g^cf. ^-^(400)^ 7>i 45. ^tH^ 

<39> cflolE^ ^ >g£} *fll i^iHg, CI #§H ^7)5)^ ^ (READ) ^4 ^ 

& °)^?-]}+ ^ls(CA)sf ^-Tfl S.^ *}°l3l*i(H)£l ADDR<9> ^ ADDR<10> <HJE.efl>; ^1 

Soil -g-#<5H afll ^Jl(WC0N<0>)^ *}o)z])^(Yi)5L ^^\3L ^12 ifl*l *fl4 ^3. 

^ ^lS-i-(WC0N<l:3>)^ S.z) S4-3l*§(L)3. 3.*? *}°leflH^ afli t]js^ A]jr 

(WC0N<0>H -g- 1 ^}^ *)U *1]4 %:% ^1S(COUT<0:3>)^ ^H^ifs. IMS^. 

5.3] ^olefl^S] afli tfl^l ^4 #^ *fl<H ^1J1(C0UT<0:3>)^1 -§-#*M C3 87]\2) cfl 

o]e-1 #^ 5fl = l:(D0UT0~D0UT7)5. ^5.3} ^ cfl^lBi#(Q0~Q7)ol 

<40> c-)]o]e^ #^ ;*)12 ^-i- ^^a.^, C5 ^71 5]^ 5ft- ^(READ)-4 

^ ^^efl^ ^l^(CA)^- ^^tt S.^ ^HltCH)^ ADDR<9> <H^^i 

^0.31^0} ADDR<10> <H-E.5l]i ^IJL^l -§-^>^ *I12 ^51^ ^J1(WC0N<1>)^ S^-! *Hefl*t 
(H)5 ^"^SlJl *fll, ^3 ^ ^14 c]^L^ ^1JL#(WCON<0>, WC0N<2), WC0N<3>)£- 5.*] S^-efl^ 
(L)5. ^3^. ^>oleflif *j| 2 ii|is^ -<0^(WCON<1>)<^1 -§-^M *fll #^ *1H ^ 

(C0UT<0>)^r 5^-31^5, ZLEjjl 75fl2 vfl^l *D4 #^ ^ls(C0UT<l :3>)^ S.^ ^o] 
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<1:3>H S]*fl C7 #^<HM 67fl^1 $}o]b\ 3zfl = #(IX)UT0~D0UT5)S v\)s.z] ^ nllo]E^-i- 

(Q0-Q5H 

<4i> c-flojE^ #^ ^ >2^1 ^13 ^#-§; #3*1 J±^, C9 #^<H1 ^7l£]^ ^ (READ) -4 ^ 

<X = ifc a]Ji(CA)^ ^-7)1 ^^5]^- S^-efl^(L)^ ADDR<9> ^ ADDR<10> ^Eefli -£] 

J^l -S-^SH Xl4 ^1^(WC0N<3>)^ £3j *>o]efl^(H)S. J! XU ifl^l Xl3 

^ ^l«(WC0N<0:2>)^r £2{ Si^lKDS. ^^S^cf. S.*\ *}<X efl^ XH ^}JL 
(WC0N<3>H1 -g-^M Xl4 #^ XH ^!JL(C0UT<3>)^ 5*1 ^}o]z]]^s. t XU ^*1 Xl3 

#^ XH ^lS(C0UT<0:2>)^ ^^^4. 3.*! ^o] e ^^ ^ 4 ^ ^ a] 

Jl(C0UT<3>H ^1*11 Cll 27}^ cflolE^ #el sfl JELl-(D0UT0~D0UTl)5. Xl2-^ ^ oflo] 

Bi#(Q0~Ql)<X 

< 42 > £6£42] nflse] ^] (400)^1 7l ^ ^*b§- >£^<5Hr S^ilS, ^He^ <g ^ ^ >g 

^ XU cflolE-1 ^ >€^1 X| 2 ZLE^JL ti]olE| ^ >2^ Xl3 ^1}<L£- 

<43> dlojEl ^ ^ >§£) ^1 #5^^, CI -S-7l£|fe 7l^ ^(WRITE)-X 

<X = efl>i ^15KCA), :ze)jl 5.2] *H 31*100 2] ADDR<9> ^ ADDR<10> <H-E-3li 
c-flolE-l 5fl^-i.(DIN0-DIN7)S 3He1-I-(D0~D7)<X 

ADDR<9> ^ ADDR<10> <X = efli ^IJL^l -§-#*H XU ^1Jl(WC0N<0>)^ S.^ *Wefl10 

(H)S ^£]3L XI 2 Xl4 ^5L^ ^1J1#(WC0N<1:3>)^: S.*\ S.^M(L)S. ifS^. 3. 

3] s>olEfl^£] XI 1 ^3.^ ^S(WC0N<0>)^1 -§-^}<X XU vfl^] Xl4 XH ^Jl(CIN<0:3>) 

SW^S. t^sji}. 5.2] sj-ojefl^o] ^ ^ 4 ^ a]Jl(CIN<0:3>)X1 -g- 
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*a-*H C3 #eH*l cflolE^ 2fl^-i-(DIN0~DIN7)S. <£J 3^ E|-i:(D0~D7)ol 87fl<2l <y ^ 

t-flolEi ^l3Ll-(DATA_IN0~DATA_IN7)S ^^^cf. 

x$\o]tf fl^ >62} ^2 ^*M- ^iL^, C5 #§H ^-7]S\^ 7l«g ^^(WRITE)4 

ocelli ^JKCA), zle]ji s-j-olefl^(H)^ ADDR<9> ^^efli ^IJl ^ 3.3 3-fe)l 
t^l ADDR<10> ^1=31^ ^Jl^ ^ cflol^ 3rfl^*(DIN0-DIN7)S. <^ e|MEl^ir(D0~D7) 

°1 3.3 SM^ltOi)^ ADDR<9> <H = iS||^ >0Jl2}- 33 S-fefl^ ADDR<10> ^ 

efli 41 ;M -§-#*H *112 ^]^(WC0N<1>)^ 33 *M ^111003. #^slJl afll, *1|3 ^ 

^114 4lJl-i:(WC0N<0>, WC0N<2), WC0N<3>)£r 3.-^3l^(L)3 iHi^. 33 ^>°1 

efl^o) 415l(WC0N<1>H1 -g-^H #^ *1H ^3L(C0UT<0>)tt 33 

3, a||2 M13 *)l4 #^ ;*fl<>| ^1S(C0UT<1:3>)^- 33 *}ol efligs. 33 *>°1 

efl^ ^j|2 ifl*l *l|4 *1H ^1S(CIN<1:3>)^1 -§-#*M C7 #eHH cflolB] sfl^-i- 

(DIN0~DIN7)3 <3§^ cflo]Ei-i-(D0-D7) ^ 67^°} ^5]°] °J ^ 31°1*H 41 « 
( DATA_ I N0~DATA_ I N5 ) 3 <g ^ ^cf . 

cflo}E] ^ >2^ »}3 C9 ^s}^ 71 <y ^(WRITE)^ 

z^ ol^efli 41Jl(CA), ZLElJi 3.3 3-f 3l*i(L)2l ADDR<9> ^ 33 3^-31^21 ADDR<10> 
ol^efli ^1 tiHBl 0^ 3fl = §(DIN0~DIN7)S <3 §| ell°l£|l-(D0~D7H ^3^. 3 

3] SfellKDfil ADDR<9> ^ ADDR<10> ^£^|i ^l^l -g^^M *fl4 4l5l(WC0N<3>) 
33 «Hi«(H)3 ^-^Sli afli ifl3 ^13 t)3.^ 4lJ^I-(WC0N<0:2>)£- 33 S-f^HI(L) 
3 33 *>olefl^a] »]4 rq^xg a1^(WC0N<3>)<H1 ^-^*>°i *)|4 #3 41JL 

(C0UT<3>)^ 33 SW^s., zlsIjl *)U tfl*l 2)13 #^ *H ^Jr(C0UT<0:2>)ir 33 3-f 
efl^S 33 *HefllS£] ^4 #3 a]5:(C0UT<3>)^1 ^«fl Cll #^HH cflo]B| 
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sfl = -i-(DIN0-DIN7)S. <^^€ cDo]e^(D0-D7) ^ 27fl^>ol ^IJl* 
( D AT A_ I N 0 ~D ATA_ I N 1 )5 ^ ^ ^ . 
<46> H 7f £ 42] o(|SLe| ^1(400) ifl (410)1- ^^*>^ °1» , 

cJacK410)fe ^.o> 7flolH(760), ^3*1 (750), ZL^ZL t^fl^ Tflo] es. (710( 720) 

730, 740)^- B ifl ^1(750)^ ^% ^(READ) £Efe 7l ^ ^(WRITE)-8- °J ^Rr -2. 

o> 7fl o1e(7 6 o)o| ^s]ofl AD<9> ^ = efl^ ^IJL^ AD<10> <>lHfli ^Is* \H— 7)1 o] 

B1-C710, 720, 730, 740)5. ^^th \H^- 7flolB#(710 t 720, 730, 740)£r AD<9>, AEK10> 
= ^IJl-i-^l S2] ell^l 4^ X|l ifl^l XH t]3.^ ^1J1#(WC0N<0:3>)# 
<47> c]scl(410)fe ^1^(WC0N<0:3>)^* 52] 31^5 U^fe dl, 

S. 5 ^ £ 6^ ^2j- Ej-oligs.^ <SXI«M ^M.^, 52] sr>olefl^(H)^ AD<9> ^ AD 
<10> <X = 3]i -g- 1 ^}^ XI 1 ^1S(WC0N<0>)7> 52] *>ole^(H)5. ( 52] *}o] 

3lt(H)2) AD<9> <X-B3]i ^IJl^ 52] S-fefl^ AD<10> <X = el]^ ^IJl^l -§-^*l-^ XI 2 t\ 
3.^ ^1^(WC0N<1>)7> 52] sHell'tOOS. ^S^Jl, =L^3L 52] S-feWD^ AD<9> ^ 
AD<10> ^ = efl^ AlJiofl -§-^>c^ ^4 tqs^ ^1J:(WC0N<3>)7> 52] ^>ol^l^(H)5 

<48> £ 8£ £ 42] nflse] ^1(400) ifl #3 ^^-^-(420)» ii^Rr 

£^o]tq-. o]^ c-flolE^ ^1^^(420)^ Tfll ifl^l ^14 ^^^11- (810, 820, 

830, 840)3]- ^11 ifl^l ^|3 ±.0} 7flolB€-(815, 825, 835)* i^tt^. XI 1 ^*l(810)fe XI 1 
r]3.*£ ^1S(WC0N<0>)1 ^# ^( RE AD HI -§-^><*| XI 1 XH ^ JUC0UT<0>)5 

t\. XI 2 ifl *1(820)^ Xl 1 ^ X| 2 t^s^ ^1S(WC0N<0>, WC0N<1>)1- ^ ^*}^r ic<>} XH 
B(815)2] #?3 * ^(READ)Xl -g-^H XI 2 #3 XH ^1^(C0UT<1>)5 ^fctj.. XI 3 
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^^^1(830)^ *fll vfl^l *fl3 4]3L(WC0N<0>, WC0N<1>, WC0N<2>)* <g^*>fe *fl2 h=.°\ 

tIMh (825)3 Wn^r =-# ^(READH -§-^^>^ ^3 #^ *1H ^1Jl(C0UT<2>)S ^^h}. 
*)U i^^l(840)^ ^11 Ml*l ^4 ^3.^ ^1JL(WC0N<0>, WC0N<1>, WC0N<2>, WC0N<3>)# 
^ ^13 ^-°\ 7llole( 8 35)^ s.^ ^(READH -§-^H ^4 ^ ^)o] a} J:(C0UT<3>) 

<49> dlolEi #^ ^H^-(420)^l -§^^8- ^^tt £ 5 ^ JE 63 -g-*]- ^o]^^ 

°j.7^H ^iL^, 5.^1 ^olefl^o) ^^ig ^1Jl(WC0N<0>)°11 -g-^H *fll ^*1 *114 # 
^ ^JL-i-(C0UT<0:3>;H ^>olefl^S. fS^^l, 3.*] *}°} 31^51 ^12 ^IJL 

(WC0N<1>)°11 -§-#«H *1]2 *fl4 ^l^#(C0UT<l:3>)ol s}olefl*t^ 

JI, ZLSlJl ^>olefl»toq ^4 t^ 3 ^ ^3i(WC0N<3>H -g-^^M ^14 #3 

^1J1(C0UT<3>)7> S^l 3r>olefl^s. ^^tf. 

<so> £ 9tt £ 43 ^12-3 ^-^1(400) ^ cflolE-1 oj^ ^ *fl 0^(430)* H^Hr S^l^ 

. °1!- c-floiEi ^3] ^H-^(430)^ £H ^^t!r i 83 cHo^ #^ 

Jf(420)3 ^ ^ 7151 ^-°J*]-i=f. cf^V, ^3*1#(910, 920, 930, 940)°1 7l«y 

(WRITEH1 -§-<eHH ^1 vfl^l ^4 <^ ^1^-1-(CIN<0:3>)^: ^*>mr *K|7> 

A ^3 s)*}7l c-llolEl ^ ^:«(420)3 ^13°J ^ ^ ^ 

<5i> £ 10a ^ £ lOb^r £ 45) v\)3-£\ ^1(400) ^ HH^i tf| 5) €-(481-488)^8: i§^> 

£r 5i^°14. ^1 tflolEl ^3(481)^ ^[3.^ H <H3H(160, £ 4)5.-^ *H^-3Tr *fll 

#^ t-flolEl(DATA_0UT<0>)l- A}A #3 *1H ^1J:(C0UT<3>H1 -g-^wj-o} *Hl z\)o]z} #^ 31-EL 
(DOUTO)S. A}2 dlojEl ul3il(482)^ v\]5L^ Q <Heflol(i60, £ 4)S.^-E^ 
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tt XI 2 %n ^o]Ei(DATA_0UT<l>)l- XI 4 XH ^S(C0UT<3>)<>11 -§-^H Xl2 £fl °1 E-) # 

n Xl£i(D0UTl)5. i^W. Xl3 U A XH t-flolEi #^ w]s]-i-(483, 484)^ Xl3 #^ XH ^lji 
(C0UT<2>H -g-^Vc^ ^eflol(i60, JE 4)^f-Ei XI^tt Xl3 ^ X]4 #^ c-lHEi 

^(DATA_0UT<2>, DATA_0UT<3>) Xl3 ^ Xl4 dH^I #^ 2fl^s.(D0UT2, D0UT3)S. #^ 

*fl5 ^ Xl6 tflolEi #^ w^-I-(485, 486)£r Xl2 #^ XH ^ Jl(C0UT<1>H1 -§-#«H 
nflSE| 13 <H3H(160, £ 4)S.JfEi Xl^sj^r Xl5 ^ Xl6 #^ ^o1e-1#(DATA_0UT<4> ) 
DATA_0UT<5>) Xl5 ^ Xl6 ^)o]b\ #3 ^fl = l:(D0UT4, D0UT5)S Xl7 ^ XI 8 

c-flolE^ #^ tf)5]s.( 487> 488)^: X]l #^ XH ^Jl(C0UT<0>)X1 -§-#«H Xl2E] ^ <>HM 
(160, 5. 4)5.^ XI^tt Xl7 ^ Xl8 #^ dlolBil-(DATA_0UT<6>, DATA_0UT<7>) Xl 
7 ^ Xl8 ^)o)b] 2fl^#(D0UT2, D0UT3)5. 

cflS^^-S., XI 1 cflo]El #a ^^(481)1- -y-DliL'S, Xl4 #^ XH -*1Jl(C0UT<3>)^ 
3] 5>o]efl^oii -§-#<5}c*| cflo]EKDATA_0UT<0>)^ $}^°\) 4^ XU XH*H %^ 

3fl.^(D0UT0)S. #^£x}. XU #^ ^o1e|(DATA_0UT<0>)7> ^Ml^l^ , \Hi= 

Xl°]H(481-l) #^^r S^i *}oj e ^ Sj zleJji i^o> XHS(481-2) #^ ^l^S 
t^}^. ^3 ^l^l 1 !^ 2n<>> XHH(481-2) #§H -§-#*M <*315.^ (481-4)7> 
^S\o] c-flolE-l ^ sfl = (D0UT0)^ 3-Z\ S^^ms. XU ^ cfl°lEi 

(DATA_0UT<0>)7l- *>o] efl *gol ^ t XHH(481-1) i^} Xl<XB(481-2) 

S*] ^S^tf. S3 S^-eflif^ \£:el Xl°m(481-1) #^H1 -§-#*H XU ^o]e| 

#^ sfl = (D0UT0)^ S2j §>olefltS. #^^1^. 

£ 11-^ J£ 4S1 ^12-^ ^1(400) ^ tiHEi (49 1-498)1- 

. Xll cflolE^ <?j^ B]5l(491)^ XI 4 ^ X1<X ^!5:(CIN<3>)ofl -§-^><^ XU ^}^\ 2fl 
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= (DIN0)3. SJ^slfe- XU ^Jl(DATA_IN<0>)5. XI 2 ^]°]&\ <8 

^ ^(492)^ Xl4 XH ^15l(CIN<3>)o11 -g-^^N XI 2 ^He^ 3fl = (DINl)S S3 ^ 

sItt HM^I* Xl2 c-flojE^ -t!Jl(DATA_IN<l>)S. XI 3 5? XI 4 HH^i ^ ^ ^ 

#(493, 494)^ XI 3 XH ^1J:(CIN<2>H1 -8-#*H XI 3 ^ XI 4 cflol^ <^ ^ 3xfl = # 

(DIN2, DIN3)S. AA ^^^^ 3H^*# XI 3 3l X|4 Sj ^ ^H^l ^ls(DATA_IN<2>, DATA_IN 
<3>)^ XI 5 XI 6 cflolE^ <g ^ «1 3*1* (495, 496)^ Xl2 «9 ^ XH ^l^(CIN<l>)°fl 

-§-#*}<X XI 5 % XI 6 ^ 3flcs. (DIN4i DIN5 )s. zj-z}- <g^sq^ dH^-i:* Xl5 31 Xl6 

S3 3 3Mb| *1;£(DATA_IN<4>, DATA_IN<5>)5. ^tb^K X|7 ^ XI 8 HH^I «g ^ V\&\^(497 , 
498)^ XI 1 S3 3 XH ^1Jl(CIN<0>H -§-^H XI 7 ^ Xl8 S3 ^ Bfl.E.#(DIN6, DIN7) 

S. AA S3^£3tt HH^l:* XI 7 ^ XI 8 S3^ 3H^ <0Jl(DATA_IN<6>, DATA_IN<7>)5. ^ 

<54> £ 12^ £ c}^ ^Al^ofl of-g. C-HojEi S3 3 -£^*Hr -E^ojcK 4^X1 

<^ cflo]Ei t^-i- ^ XII cfloiE] <ga ^3J) (491-1 )^r<>l 9XA. XI 1 

cflo]E| S3 3 (491-1)^ #^7l XI 4 S3^ XH ^1JKCIN<3>)^1 -§-#«H 

XI 3 <?!£i H^3^1^Bi(MN3)7> XU t-flolE] °m ^sl(491-l)7l- ^l^oT^-^cf. XU ell 

o)b\ °m sflH.(DIN0)S S3 3 ir- HH^tt 7l§ ^ISKREF)^ wliH£H zl x]l S3 

^ eflolEi a]5i(DATA_IN<0>)1- 
<55> X| 1 tflojEl °m 3fl = (DIN0)5. ^^51^ t-flolEl7> 7l§ ^SKREF) M.^ ^ 5.*} 

bAUM^, xl2 <&5L£l B€^l^Ei(MN2)7> ^E£]6| XI 1 S3^3 cflolE-1 ^13l(DATA_IN<0>)^ 3. 
3 S.-f^fl'iS ^M§€4. XI 1 ^o]e1 3fl^(DIN0)S. S3 33*r ^l°lBl7> 7l§ ^SKREF) J± 
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(DATA_IN<0>)^ 5^ ^>olEfl^5. t^tf. 
<56> K±&t*\, *\}3.£\ ^*1(400H ^*>^, <y7>£l^ A9 ^ A10 <^3l 

i ^1^1 ^*fl C-flolEi ^ 2^<>1 7>^*V^, Vl}°)K\ ^i^l 

oi^ ^^#(491-498) ££^r HHEi #^ ^#(481-488)* ^^>7l nfl^-ofl , v\]3.?] 

(4oo)^ #<a ^ ^4. 

<57> o] ^Al^s.o]lAi (READ) 4 ^1 < ?]7>sl^ A9 ^ A10 <>l = efl>i ^}jL<i 

d|olEl ^^7]- 2i^S\JL 7lSj ^ (WRITE)-*}- M < ?]7>£l^ A9 ^ A10 ol^sfliofl 
o}*fl ojbj cflolEl ^^7> <^H1 cfl^H 7l#*|-5i4. ol^-El ^ (RE ADD) 

71 <a ^ (WRITE) °12H1 ^(ACTIVE HI ^*fl 31°^ ^if ^ 

<58> a. ^-^oflA^ AD9 ^ AD 10 ^^efl^cH] o^fl o] e^ 2^Kr ^3 AS ^ 

^O-M-, AD9 ^ AD10 <>|S.efl>i^ ^flS.^ <H (ADO-AD 10) # S-f ^ = efl 

^ 4]JL ^ ^ ^H^efl^ A J2£ ^flS ^--§-3*1 ^ <=H = efli# ^j^Vr}-. ^r, AD9 ^ 
AD10 ^£Lefl^^ s.^- ^ c efl^ ^UlS. *l~g-£| jI o]^}^ ^JlS ^}-g-£l*l 
cf. ZLEis.^, AD9 ^ AD10 <>| = Efli^ ^(READ) 7]^ ^ (WRITE) *1 ^l7>5]^ 

2^ ^c e fl^(AD0-AD8)4 ^lS-E] ^1(200, 400)5. <?l7>sl^ ^ 2.^ <y ^ t^oIe} ^ 

<59> o]$^=. Tg?], ^ SE^ og^ djolE^ ^ S^-i- ^Hl*^ A9 ^ A10 

^£LEfl>il-o11 *fl^]-^ *fll xfl^l *fl4 #^ ^lS : i-(CIN<0:3> ) C0UT<0:3>)* ^ 
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-*f(420, £ 4) JEE^r ^©13 <^ ^ ti^ ^^-^-(430, £ 4)5. 5^. 
<60> ZLSlZL A9 ^ A10 ^c^^s-o] S.^ ^ ^ ^ ^ ^^1 °1 

7>£^ oflM tfl*H 7l^*>31 tflS.E] #*1(200, 400)^ ^-^ ^ a]s Al^ofl 

<61> -g- igxgo. ^ojj ^aHU- ^S^-^ oflA^ol ^Jofl ^-3l}-<5> 

^, £ 7l# ^-O>o 1 ^Vo) ^o. 7> ^ o] S «-Ei t^-oj:^ ^ 3. 5.= ^ ^ ^H7> 

7>^}4£r ol«fl^ ^oicf. uJ-eH, £ ^^*V 7l#^ II 

[^2] Jl4] 

<62> M. ^x$d)) 9\^, Al^^M Ji^*}^ tijolEi 5L7H 4^ ^S-^l #3 

tiloiEi c^oiE^ <y#^ c-floTE-1 ^lif £lsH 

&°laL, °fl2.e] ^al S?h ^2.3 71^ DQM & SMIE. 

d]o]Ei TJJ^I- - oJc^Ai, ^5-3 # ^» #o]^ oi^o] 014. 
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i] 

c-iio|e^i s^o] 7 >^tt ns.^ #*hi sa<H>H, 

#71 #^ *1H ^l^^l -S-^V^ #71 DflS.El #^1^1 l-S^M ^1^-51^ ^olE-11- 

€r>^ cflS-Sl #*1. 
[3^* 2] 

#71 nflSEl #^1^1 ol^efl^^ 
#7l nfl 51 El #*1 9] 3.^ o]ELi])^^ A>-g-Sl^l^ olE^Sr ^l"g-£l*l ^ <H 

3] 

^U^oHl %M*1, #71 rlsc-l^ 

#7] =-# -g-^H #7l °l£Jlitl- ^^HRr ^H*l; ^ 

#71 ^3*15.^ ^^e^^-o. c]ia^§l-^ #7l cls^ !H3*Hr S. 

*i ^tii^ ^ ^o.s. ^11-S-Sl #*1. 
4] 

*fll*<Hl Sa°H. #71 C-flolEi #^ t^s) ^ol«-^ 
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#7} ^^1 -§-^H ^"71 #7} A°\ 

5] 

<&% cfloiB] ^ s^oi 7>^t!: ^la-el , 

A oM <^ *)H ^lS<Hl -g^^M ^7l ufl SE| ^1^1 C-flolE^ o}^ sfljELS-^Bl ^1^-El^r 
6] 

^efli-i-^ ^ *f|S.el #*1. 

4>7l 71 «a ^ofl -§-^H -SM cH = eili#^ ^df*}r ^*1; £ 

^-71 i^lS^El 3^ ol^efl^l-# ClS<3*M ^>7l llSL^^r ^*Kr S. 
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l^^-Q 8] 

*fl 5*8-011 9X°]x], #7] *\}o]b\ oja h^s) 

#7l ^51^ #^3.2.3. ^H^?]^ * 

#7} ^^ofl #7l -8-71 <^ *fl°1 ^IJLlNiL #^s> 

[^% v 9] 

cfloiBi ^ s^o] 7>^tb *ii£.^ #*hi shh. 

#7l ^ *2 #7l -g-#SH <3 3 lH9*Hr 

#7l 71 ^ ^ #7l Cl^c-l^ ^ofl -g-#75H #^ ^*Rr Cflol 

El #^ ^H-r-; 

#7] <U^ 7$0] Al^bfl -g-#SH #71 DllS.el ^1^1 EflolE-1 <y#^ 3fl = S.^-Ei 
TT cflojEil- ^d^^^S. #71 iiflS-B] oia C-flolEi Al^S. ^*Rr CflolE-1 

#71 #3 "S^H #7l v)]5L£\ #^1S1 1-^1^ CllolEll- 

^^ SLsL #71 cflolE^ 5)] = ^ #§l*Hr cflolEl #^ Bl^-i-g; ^-V] <5>^ ^ 
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10] 

^«l*Rr s}^ *ils.el 

ill 

^19^1 5U<H*1, #71 C-flojE^ #^ ^H«-^ 

12] 

^19%H1 $a<H^, ^-71 C-JlojE^ ol^ ^ *\]0]*^ 

A oM 71 <g ^*11 -§-#*M A o V 7l S^^-i-^ #71 ^ *lH <4«3 

13] 

oflae) ^-^lsi #^ ciioiE-i ^ ^4 H o v ^°ll 
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^-71 n||2.^ l-SH*} ^l^fe 31 o] Ei # cflo]El #^ Sfll=jg. #^*Hr #3l» ^ 

Wl^Hir ^HJ ^ nfla.^ #^ Cil o] B] <f\s~ ^71 . 

14] 

nflS.E] #*13 t-flolEl ^ ^ ^ofl Sl^H, 

A oM 7^ ^ £ ^ O^Hell^S A>-g-5]^ ^ Aj. 7 ] ojHEfliiojl -g-^H *H 

^"71 ^ *)H AlSLofl -g-^H ^3-2-^ ^1^1^1-5]^ Clio] <^ H]3il** -f-*fl 

^^SLS. Z\±= *\}3.?J\ ^1S] C-HojE] ^ 2:^ ^ . 

15] 

#*1^ cflolE-l fli ^ofl 5U°1^, 

#3 ^l^ofl ^7l£]^ ^cefl^s.^ ^1 HL^r 719J ^-§- ^l*Kr #711; 

-eh 7] ^^ofl -g-^H <H = 3l^S Af-g-=l*l ^-71 ^Eeflifoll -§-^H 
XH ^IM-fc l^Rr #7l); 
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#7l *IH ^ -§-#*H A d^^^s ^HH^fe c-floiE^ #a ^ 

#7l #*1£| 1:SHH 3H^«- ll]o]B\ ^ sfl^S. #^*Hcr "P" 

*l*Rr 3* .^^3. #*1^ cflolEi «o V ^. 

16] 

Cfl3.2] #^1^ C-flolE-] ^2: 2*3 ^ofl &<H>H, 

#71 ^ ^ #71 ^ tre^^o]] -§-^><^ AjifA ^«Hr c^l ; 

#7} #3^1 -s-^M ^i^^^-s ^HHirsm c-iioiei <a% ^-n ^ 

$\o)B\ sflHS ^^S)^ cflol E^-l-i- cflolEl og^ Al^s. ^#*Kr #31; «J 

#71 *IH ^l^l -§-^>^ ^3 AS ^Hl^Tr c-flolE^ #^ H^Mr **ll #71 
DflSLE] #*1<£) ^<>| ^£l±r 31 ol » #^ cflolEl sfl^S. #^*Kr #31* ^1*1- 

*r ^-§- ^SLS. vl}2-^ #^1^1 <?]#^ CflolEl ^2 2^ « 0 >^. 

[3^8" 17] 

^lS-Sl #*lsl ^H^ ^ 2^g #1H1 fl<>H, 

#7l <y#^ HH^ fl^* 2^m *1H ^Is-i-* 2--^- efl^l^B^l *1 #*>Tr #31; 

#71 4°] -§-W°i ^3°-^ ^Hl-Sl^r £\]o]&) ol^ ^.g. ^ 

nllfiEl #^121 CflolEl <^#^ 5)]c S a.E^ ^l^xr 31 ol E^ # ^^5- #7l *\}3-€\ #*1^ 
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S.E| 3.o] dH^l" ^ ^ #7l C-fl o] E^ sflJELS 
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